Key Summary Points {#FPar1}
==================

Rheumatoid arthritis (RA) affects 1% of adults.Up to 17% of RA patients have a major depressive disorder.Despite a "treat-to-target" approach, many RA patients continue to suffer considerable symptoms, and depression is an important factor in treatment refractory cases.Disease-modifying anti-rheumatic drugs can have positive effects on depressive symptoms but are often not completely effective.More research studies are needed to determine the best tools for assessment of depression/anxiety and the most effective strategies for treating mental health problems in RA patients.

Introduction {#Sec1}
============

Rheumatoid arthritis is a chronic systemic autoimmune condition that mainly affects synovial joints causing inflammation (synovitis), joint erosion and cartilage damage. This results in reduced functional status and disability in many patients. RA can also manifest as extra-articular disease, which can affect most organs of the body, leading to higher mortality and morbidity rates \[[@CR5]\]. Cardiovascular manifestations such as pericarditis, myocarditis, pericardial and pleural effusions, and congestive cardiac failure, skin, ophthalmology, gastrointestinal, nervous and renal system dysfunction can occur in the long term in RA patients \[[@CR6]\].

The prevalence of RA is 1% in most countries, the incidence being reported as 40/100,000 for those fulfilling the 2010 American College of Rheumatology (ACR)/EULAR classification criteria at baseline \[[@CR7]\]. Despite tight disease management according to the "treat-to-target" (T2T) approach \[[@CR8]\], some RA patients still have high disease activity \[[@CR9]\]. The disease activity score using 28 joints (DAS28) is commonly used to monitor a patients' response based on the tender joint count (TJC), swollen joint count (SJC), erythrocyte sedimentation rate (ESR) and patient visual analogue score (VAS). The main disadvantage, or advantage, of the DAS28 score is the subjectivity of some components, with the patients' VAS and TJC as the parameters of the scoring system \[[@CR8]\]. These subjective measures can be influenced by low mood and depression in RA patients \[[@CR2]\]. In RA, quality of life (QoL) is significantly decreased because of pain, fatigue and disability, causing mood change in the form of anxiety and depression \[[@CR11], [@CR12]\]. Observational studies have described a high prevalence of depression and anxiety in RA \[[@CR13]\]; major depressive disorders (MDDs) are detected in 17% of RA patients, and local and systemic inflammation plays an important role in anxiety and depression \[[@CR14]\]. Depression, according to the World Health Organisation Global Burden of Disease Study, is the most pressing issue in the middle-aged population \[[@CR15]\]. There are ongoing studies looking at the impact of depression on disease activity in RA and vice versa. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.

Contributing Factors for Depression in RA {#Sec2}
=========================================

Depression and anxiety are major psychiatric problems that can be related to RA either because of a biological and cytokine-related mechanism or because of the psychological impact of chronic medical adversity on a patients' mental well-being \[[@CR16]\]. Patient-reported outcomes (PROs) such as baseline bodily pain, fatigue and early morning stiffness (EMS) predominantly affect QoL in RA patients \[[@CR17]\], contribute to high disease activity and are also likely to increase depression \[[@CR18]\]. Psychological stress can interfere with the immune system, and it is also evident that chronic inflammatory conditions can have an impact on the central nervous system \[[@CR19]\].

Pain and Fatigue in RA {#Sec3}
----------------------

Pain in RA can be unrelated to joint damage and even occur before the onset of local inflammation and swelling in the synovium \[[@CR11]\]. RA patients with a higher degree of pain reported a higher reduction in QoL \[[@CR18]\], and a significant relationship between DAS28 score and QoL has been observed \[[@CR1], [@CR20]\].

According to the "Invisible Disease: Rheumatoid Arthritis and Chronic Fatigue Survey" by the UK patient-led charity the National Rheumatoid Arthritis Society (NRAS) in 2014, fatigue is very common in RA, and 90% of RA patients reported fatigue as the main factor causing low mood and depression, 89% experiencing chronic fatigue and 79% never being assessed for their level of fatigue \[[@CR21]\]. Overwhelming fatigue can cause significant mood change \[[@CR5]\], and it is negatively and significantly related to self-efficacy, physical function, swelling, early morning stiffness (EMS) and increased levels of ESR or lipopolysaccharide (LPS)-stimulated interleukin-6 (IL-6). The relationship between fatigue and anxiety could be biased by disease duration, patients' general health and comorbidities \[[@CR22]\].

The Patients' View {#Sec4}
------------------

RA patients report the effect of the disease on their mental well-being and frequently describe tearfulness, irritability, frustration, anxiety and depression \[[@CR17]\]. Patients and physicians report anxiety and depression differently. One thousand fifteen pairs of RA patients and their physicians completed the anxiety/depression questionnaires; 38.4%, 9.9% and 67.1% cases of anxiety/depression were reported by the patients only, physicians only and both patients and physicians respectively \[[@CR23]\].

Mental Health Disorders and RA {#Sec5}
==============================

Depression negatively affects RA patients' ability to function in the presence of their physical symptoms, such as pain and fatigue \[[@CR20]\]. Long-term exposure to raised cytokines such as IL-1β, tumour necrosis factor (TNF)-α and IL-6 in RA can cause maladaptive responses to sickness behaviour, causing fatigue, pain, fever, anhedonia and depression \[[@CR24]\]. Depression presents with low mood, low self-esteem, fatigue, lethargy, insomnia, psycho-motor dysfunction and repetitive negative thoughts \[[@CR25]\]. MDD presents with more aggressive symptoms of depression together with feelings of low self-worth, difficulty concentrating, anhedonia and suicidal ideation, making it potentially fatal if left untreated \[[@CR25]\].

RA and Depression {#Sec6}
-----------------

Depression is two times more common in RA than in the general population and constitutes the most common mental health disorder associated with RA \[[@CR16], [@CR26]\]. A meta-analysis showed that the prevalence of depression in RA ranges between 14 and 48% while major depressive disorders occur in 16.8% of RA patients \[[@CR26]\]; 33% of RA patients left their jobs and 16% changed jobs within the first 2 years of diagnosis \[[@CR20]\]. The overlap of some depressive symptoms in RA (lack of sleep, fatigue and poor appetite) and the variety of screening methods used to detect depression may contribute to the variation in prevalence of depression described in the RA population \[[@CR26]\].

The complex bidirectional relationship between RA and depression has been studied extensively \[[@CR27]\] but it is yet to be fully elucidated. Inflammatory arthritis constitutes a risk factor for developing mental health disorders, further supporting the inflammatory mechanism underlying depression in RA \[[@CR16]\]. Chronic inflammation impairs the physiological response to stress including effective coping behaviours \[[@CR16]\]. Thereby, stress constitutes an aggravating factor in RA that may lead to depression \[[@CR28]\]. Depression also seems to reduce adherence to medical treatment \[[@CR29]\]. This could be explained by hopelessness and negative cognitive perception of one's health and belief in the ability to function in the presence of RA \[[@CR16], [@CR20]\]. In addition, RA patients with depression have impaired coping responses to pain, fatigue and disability, leading to reduced physical exercises and engagement in social interaction \[[@CR16], [@CR30]\]. Subsequently, the decline in physical health and function increases emotional distress, frustration and eventually depression \[[@CR16], [@CR31]\]. These changes contribute to poor outcomes, making it important to tackle depression to improve RA outcomes and/or to reduce factors that undermine effectiveness of RA treatment \[[@CR31]\].

Effects of Mood, Pain and Fatigue on Traditional Measures of RA Disease Activity {#Sec7}
--------------------------------------------------------------------------------

In the management of RA, a multifactorial approach is used to judge remission. These include DAS28 remission (\< 2.6), structural remission on radiology imaging, immunological remission, low co-morbidity index, medication remission and patient defined remission \[[@CR32]\]. DAS28-ESR, recommended by EULAR for RA disease activity measurement, showed a composite reliability of 0.86 \[[@CR33]\]; however, the subjective parameters of the scoring system make it less reliable \[[@CR34]\]. The other scoring systems for assessing RA disease activity include the clinical disease activity index (CDAI) and simplified disease activity index (SDAI). Specificity and sensitivity for CDAI (*P* value \< 0.001; 95% confidence interval (CI) 94.2--98.1) showed 85.3% and 97% respectively and those for SDAI (*P* value \< 0.001; 95% CI 87.5--94.18) showed 62.2% and 97.6% \[[@CR35]\]. RA patients diagnosed with depression have reduced rates of clinically significant RA remission, increased pain, worse function and quality of life and increased mortality \[[@CR26], [@CR36]\]. PROs hence become an essential factor for optimising the holistic care of RA.

Assessment Tools for Mental Health in RA Patients {#Sec8}
-------------------------------------------------

In the management of chronic medical diseases such as RA, shared decision-making and patient-centred care are regarded as the optimal approach \[[@CR11]\]. Hence, the UK NICE guideline (NG100, 2018) included psychological intervention for fatigue, low mood and social well-being in the management of RA \[[@CR3]\], and the NICE clinical guideline (CG91) suggested managing mental health and depression to improve RA treatment outcome \[[@CR4]\]. Anxiety and depression are the most common mental health conditions in RA \[[@CR13]\]. The OMERACT (Outcome Measures in Rheumatology) international network has been researching on the standardisation of outcome measures in RA \[[@CR37]\]. However, to choose the standard measurement tool to assess mental health and PROs and to include patients' mood in RA annual review are still challenging for the clinicians \[[@CR11]\].

The British Society for Rheumatology Biologics Register (BSRBR) measured depression in bDMARDs-treated RA patients, using the Short Form 36 (SF-36) Normal Mental Health (nMH) subset and EuroQoL five-dimension scale (EQ5D) \[[@CR31]\]. A high detection rate of depression on SF-36 illustrated a high sensitivity (92.6%) of the measurement but a low specificity (73.2%). EQ5D has shown moderate sensitivity and specificity in detecting current depression \[[@CR31]\]. The Depression, Anxiety and Stress Scale (DASS) is used to measure the level of anxiety \[Cronbach's alpha coefficient (*α*) = 0.87\], depression (*α* = 0.94) and stress (*α* = 0.91) in RA patients. The Hospital Anxiety and Depression Scale (HADS) is considered another reliable tool that measures anxiety (*α* = 0.89) and depression (*α* = 0.86) in the RA population \[[@CR13]\], and depression \[HADS (mean ± SD) 12.4 ± 5.39\] was detected in 66% of RA patients \[[@CR20]\]. The Beck Depression Inventory Scale II (BDI-II) with high sensitivity and specificity (72.7% & 78.4% respectively) was used in a cross-sectional study to measure the severity of depression in RA patients, and it was found that the cut-off point on the BDI-II scale for depression should be higher in patients with chronic pain \[[@CR38], [@CR39]\]. Another cross-sectional study, the VADERA II study, showed at least mild depression on the BDI-II scale in 27.7% (95% CI 24.91--30.63) of RA patients \[[@CR40]\]. The severity of depression was measured by the Hamilton Depression Rating Scale (HAM-D) in a retrospective study \[[@CR41]\]. A systematic review of 33 articles drew the conclusion that SF-36 is an initial valid method to assess health-related (HR) QoL and mental status in RA patients \[[@CR42]\]. To further detect depression or anxiety, other screening methods seem to be valid and easy to complete, such as the Patient Health Questionnaire (PHQ) and HADS \[[@CR26]\].

Assessment Tools for PROs {#Sec9}
-------------------------

Patient global assessment (PGA), due to its simplicity and feasibility, is the second most used single-item tool in RA that broadly reflects a patient's experience of disease \[[@CR31], [@CR43]\]. The reliability, sensitivity to pain and global health, and construct validity for the numerical rating scale (NRS), verbal rating scale (VRS) and VAS have been verified \[[@CR43]\]. Patient-Reported Outcomes Measurement Information System (PROMIS) can assess the level of fatigue and quality of sleep \[[@CR44]\]. The Bristol Rheumatoid Arthritis Fatigue Multidimensional Questionnaire (BRAF-MDQ) (*α* = 0.75--0.96) and BRAF Numerical Rating Scales (BRAF-NRS) are also used to measure the level of fatigue and coping \[[@CR45]\]. The severity of fatigue was measured using the Checklist Individual Strength (CIS)-fatigue score (range 0--56) in 230 RA patients in a cross-sectional study. The result showed 44% of patients have severe fatigue (CIS ≥ 35), and it has a bidirectional relationship with reduced physical activity. CIS score (mean ± SD) 32.1 ± 12.6 of RA patients lies between the healthy control group and patients with chronic fatigue syndrome \[[@CR46]\].

The Functional Assessment Chronic Illness Therapy-Fatigue (FACIT-F) scale and SF-36 were the measurements used most often in clinical trials to measure PROs and fatigue \[[@CR47]\]. PGA is a valid tool to measure PROs, NRS and VAS showing better concurrent reliability than VRS \[[@CR48]\]. HAQ-DI and BRAF-NRS are also considered reliable assessment tools for fatigue in RA \[[@CR45]\].

Mechanisms of Depression in RA: Effects of Inflammatory Cytokines on the Brain {#Sec10}
==============================================================================

The pathophysiology of RA is multifactorial. The proinflammatory effects of TNF-α \[[@CR49]\] on the function of other cytokines including IL-1, IL-6, IL-8 and GM-CSF are of central importance in the pathogenesis of RA. The circadian rhythm of inflammatory cytokines (IL-6, TNF-α) and glucocorticoids explains a worse disease activity of RA in the early morning \[[@CR50]\]. T cell differentiation and T helper (Th) cells, CD4 + cell differentiation, formation of Th1 cells and secretion of IFN-γ \[[@CR51]\] stimulated by IL-12 are responsible for T-cell-related RA flares. IL-23 together with IL-17A, IL-1 and IL-6 induces systemic and local inflammation in RA \[[@CR52], [@CR49]\]. The correlation among fatigue, depression and the mechanism of cytokines in autoimmune diseases was shown in cross-sectional trials \[[@CR5]\].

There are many hypotheses regarding how peripheral cytokines, local inflammation and swelling induce the inflammation of extra-articular tissue and cerebral inflammation. A significantly higher level of IL-1β, IL-6 and TNF-α in RA predisposes to extensive atherogenesis \[[@CR54]\]. IL-1 and IFN-alpha enhance the release of tryptophan metabolites and oxidative stress, causing delayed neurogenesis and fatigue \[[@CR56]\]. Peripheral inflammation and cytokines IL-1, IL-6 and TNF-α transmit signals to the brain via either primary afferent neurons \[[@CR57]\] or the endothelial cells of cerebral vessels where IL-1 acts on macrophage-like cells in the CNS, disturbing neural integrity where the blood brain barrier becomes less intact \[[@CR11], [@CR25]\]. Chronic inflammation can interfere with glutamate neurotransmitters causing neurocircuitry malfunction at the glia \[[@CR58]\]. Neuroinflammation and microglial activation associated with systemic inflammation were seen on PET imaging in the cases of systemic inflammation in a small preliminary study \[[@CR59]\].

Fatigue and Cytokines {#Sec11}
---------------------

IL-6 activates the HPA axis without a compensated production of cortisol, resulting in fatigue \[[@CR60]\]. The aetiology of fatigue in RA has been widely explained by the effect of cytokines \[[@CR61], [@CR62]\] IL-1β, IL-2, IL-6 and TNF-α on the function of noradrenaline, dopamine and serotonin through monoamine transporters in neurons. The effect of dopamine and serotonin on the mesolimbic pathway responsible for anhedonia can cause "motivational fatigue" whilst abnormal dopamine action on the nigrostriatal pathway is associated with "physical fatigue", and noradrenergic-dopaminergic action on the mesocortical pathway interferes with concentration and short-term memory causing "cognitive fatigue" \[[@CR24]\].

Depression and Cytokines {#Sec12}
------------------------

Advances in "immunopsychiatry" have established a better understanding of the relationship between depression and inflammation, and over the last 2 or 3 decades, some have considered depression an inflammation-related disorder (Fig. [1](#Fig1){ref-type="fig"}) \[[@CR63]\]. Increasing levels of IL-1, IL-6, C-reactive protein and TNF-alpha in T-cell-mediated inflammation were found in patients with depression or anxiety \[[@CR64]\]. HPA axis dysregulation by IL-6 may lead to anxiety and depression in RA patients \[[@CR60]\]. The level of IL-17A has also been shown to be highly associated with the severity of depression \[[@CR65]\]. CRP is a strong indicator of disease activity in RA \[[@CR54]\], and a high level of CRP induces anhedonia by inhibiting the function of the ventromedial cortex of the brain \[[@CR66]\]. In children with inflammatory medical conditions, the risk of depression in adulthood may be high because of permanent effects as a result of early exposure to stress, high levels of CRP, and raised leucocyte count and IL-6 \[[@CR67]\]. An increased level of IL-6 in CSF is associated with a decrease in serotonin metabolites, which contributes to depression, but no relationship between IL-6 and catecholamines has been found \[[@CR68]\]. A raised IL-6 level for ≥ 6 months plays an important role in the occurrence of depression \[[@CR66]\], and more suicide attempts are seen in people with an increased CSF IL-6 level \[[@CR67]\]. In RA, inflammatory markers including CRP, ESR and pro-inflammatory cytokines TNF-α, IL-1, Il-6 and IFN-α levels are elevated, and such increased levels of inflammation are regarded as a "biological scar" that increases the risk of depression \[[@CR69]\].Fig. 1Adapted from "Impact of Inflammation on the Brain and Behaviour" \[[@CR63]\] with the respective assessment tools

Cognitive Function and Cytokines {#Sec13}
--------------------------------

Cognitive impairment may occur in RA patients because of the direct effect of inflammation on the brain, the impact on cerebral blood vessels in the same way as cardiovascular complications or adverse effects from glucocorticoids and immunosuppressants \[[@CR70]\]. Pain, fatigue, anxiety and depression are also responsible for cognitive dysfunction. Cytokines released in RA cause systemic inflammation and can interfere with mood, cognition and sleep \[[@CR27]\]. Bartolini et al. reported in their cohort study that 38--70% of RA patients have cognitive impairment \[[@CR71]\]. A study performed by Shin et al. used the American College of Rheumatology neuropsychological battery modified for RA to assess cognitive function scores in 144 RA patients, and the results showed cognitive impairment in executive function, visuo-spatial learning and verbal memory as \> 20%, 29% and 18% respectively \[[@CR72]\]. A cross-sectional study assessed cognitive function using the Montreal Cognitive Assessment (MOCA) on 60 female RA patients taking MTX or bDMARDs, and the results showed \> 60% RA patients scored MOCA \< 26 (normal ≥ 26) compared to 49% in the control group \[[@CR73]\]. Another study that measured the Mini Mental State Examination (MMSE) score, level of depression, VAS and DAS28 reported the correlation between a low level of MMSE and VAS but not between depression and cumulative steroid dose \[[@CR74]\].

RA Therapies: Impacts on Fatigue, Depression and Cognition {#Sec14}
----------------------------------------------------------

RA is treated with conventional synthetic (cs) disease-modifying anti-rheumatic drugs (DMARDs), biologic (b) DMARDs, targeted synthetic (ts) DMARDs and glucocorticoids \[[@CR8]\]. An open-label cohort study found that bDMARDs improve depression in RA patients \[[@CR75]\]. Another prospective single-blinded study reported that csDMARDs and bDMARDs have a similar effect on improving depressive symptoms in RA patients \[[@CR76]\].

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) {#Sec15}
----------------------------------------------

A systematic review of 30 randomised controlled trials (RCTs) showed that NSAIDs alleviated symptoms of depression \[standard mean difference (SMD) − 0.55, 95% CI − 0.75 to − 0.35\] compared to the placebo arm \[[@CR77]\]. A negative association between long-term NSAID use and depression \[HR (95% CI): 0.20 (0.04--0.87)\] but a non-specific statistical correlation on repeated testing is seen \[[@CR78]\]. Celecoxib, the selective COX-2 inhibitor, showed evidence of improving anhedonia and symptoms of depression in a rodent model (*P* \> 0.05 compared to fluoxetine) \[[@CR79]\]. Aspirin and *N*-acetylcysteine combination therapy improved symptoms of bipolar disorder in 67% of patients \[[@CR80]\].

Glucocorticoids {#Sec16}
---------------

The glucocorticoid receptor is important in maintaining the function of the hypothalamic-pituitary-adrenal (HPA) axis, which is responsible for the occurrence of depression. An experimental study showed that prednisolone acetate 40 mg/kg can induce depression-like behaviour in rhesus macaques \[[@CR81]\]. Exogenous corticosterone can cause induction of glutamate at synapses, which contributes to mood disorders \[[@CR82], [@CR83]\]. Cognitive decline is found to be related to current or long-term steroid use (even low dose) in RA patients as a vascular side effect \[[@CR72]\] but another study reported no significant relation between MMSE and chronic glucocorticoid use \[[@CR74]\].

csDMARDs {#Sec17}
--------

The health-related QoL (HRQoL) is significantly low in RA patients compared to the general population; pain and fatigue are the main contributing factors \[[@CR1]\]. The effect of csDMARDs on QoL, functional status, anxiety and depression in RA patients is not inferior to that of bDMARDs \[[@CR76]\]. RA patients taking methotrexate or leflunomide were found to have lower risk of self-harm behaviour compared to those taking hydroxychloroquine or biologics, patients on leflunomide being the lowest-risk group of having anxiety or depression \[[@CR84]\]. One RCT proved that MTX, LEF and SLZ improve physical function, mental impairment and QoL in RA patients by measuring SF-36 and HAQ, the difference in mean or median HAQ-DI being − 0.22 at the 12- and 24-month period \[[@CR85]\]. Another RCT proved the superior effect of LEF over placebo in improving bodily pain, functional status, PGA, SF-36 score and HAQ-DI. A better statistically significant result with MTX versus placebo was also found in the trial \[[@CR86]\]. Microglial activation and corpus callosum were detected in a juvenile rodent model study and it also showed cognitive decline after 1 week and 8 weeks of methotrexate 0.5 mg/kg injection \[[@CR87]\]. An improvement in HAQ-DI (mean 1.46 from baseline 1.63; *p* = 0.001) in 3 months is seen in RA patients treated with leflunomide \[[@CR88]\].

bDMARDs {#Sec18}
-------

Depression as a comorbidity in RA patients before starting on bDMARDs can reduce the treatment response \[[@CR31]\]. The BSRBR reported a DAS28 difference at 1-year follow-up for patients treated with bDMARDs as − 0.38, − 0.34 and − 0.32 in no, moderate and severe depression respectively measured by EQ5D \[[@CR31]\]. Odd ratios (ORs) for a good treatment response at 1-year follow-up between no depression patients and moderate depression patients showed OR = 0.85 (95% CI 0.69, 1.04) whilst between no depression group and severe depression group showed OR = 0.62 (95% CI 0.45, 0.87) \[[@CR31]\].

IL-6 has a significant relationship with major depressive disorder (MDD) \[[@CR66]\], and IL-6 inhibitors are considered effective in selective serotonin reuptake inhibitor (SSRI) refractory major depression cases \[[@CR67], [@CR66], [@CR68]\]. Sarilumab, by targeting IL-6, improves depression in RA patients \[[@CR60]\]. It is also evident that sirukumab targeting IL-6 and reducing the CRP level improved major depressive symptoms \[[@CR89]\]. An observational study showed a positive correlation between the FACIT-F score and depression (BDI scale) (linear regression *β* = 0.714 and *β* = 0.777) (*p* \< 0.001). The percentage of RA patients with fatigue was reduced from 58.8 to 37.6% in 6 months after receiving tocilizumab (TCZ), reducing the FACIT-F scale by 5.4 ± 11.2 (*p* \< 0.001) from baseline \[[@CR90]\]. An improvement in HAQ-DI and PGA is also found in RA patients on TCZ \[[@CR91]\]. A retrospective study showed depression remission (HAM-D \< 7) in bDMARDs-treated young female RA patients \[[@CR41]\]. Fiftty per cent improvement in depressive symptoms through glucose and lipid homeostasis is seen after 12-month treatment with infliximab \[[@CR92]\].

Tumour necrosis factor inhibitor (TNFi) therapy has been shown to improve fatigue and reduce emotional stress and cognitive function \[[@CR93]\]. A reduction in the level of fatigue (FACIT-F and SF-36) is reported by standardised mean difference − 0.42 (*P* \< 0.00001) for TNFi and − 0.46 (*P* \< 0.00001) for non-TNFi bDMARDs \[[@CR47]\]. A small and moderate improvement in FACIT-F with TNFi (adalimumab, golimumab and certolizumab) and with non-TNFi biologics was found; the effect size (ES) was 0.36 (95% CI 0.21, 0.51) and 0.57 (95% CI 0.39, 0.75) respectively compared to placebo group \[[@CR94]\].

tsDMARDs {#Sec19}
--------

Significant reductions in fatigue with JAK inhibitors tofacitnib and baricitinib were also proved in phase 3 clinical trials. The improvement in FACIT-F score was seen at 24 weeks for patients taking baricitinib 4 mg but no statistical significance with 2 mg baricitinib according to randomised controlled trials \[[@CR47], [@CR95]\]. ACR20, ACR50 and ACR70 response criteria were fulfilled in patients taking baricitinib 4 mg at week 12 \[[@CR95]\]. In \> 68% of RA patients treated with tofacitinib monotherapy, MTX + tofacitinib and adalimumab(ADA) + MTX in a phase IIIB/IV study, an overall improvement in QoL (FACIT-F, SF-36, PGA and HAQ-DI) was observed \[[@CR96]\]. All three groups reported significant improvement in arthritis pain at week 6, least square mean (LSM) changes being − 22.6 in tofacitinib monotherapy, − 22.8 in the tofacitinib + MTX group and − 23.0 in the ADA + MTX group. Reduction in pain score among tofacitinib monotherapy patients was sustained at 3 months (*p* \< 0.01), at 6 months (LSM change − 26.6, *p* \< 0.05) and at 12 months (*p* \< 0.05) \[[@CR96]\]. Tofacitinib was proved to be superior to methotrexate in improving PROs in a phase 3 RCT \[[@CR97]\]. The results from the SELECT-NEXT RCT showed that upadacitinib 15 mg or 30 mg in RA improved all PROs including SF-36, FACIT-F, PGA, pain VAS score, EMS and HAQ-DI in 12-week duration from baseline \[[@CR98]\].

Conclusion {#Sec20}
==========

Depression is two times more prevalent in RA patients than in the general population, and it is also evident that not all patients are assessed for their mental well-being. Since a correlation between the severity of depression and the activity of RA is found, detecting and managing depression might optimise the care of RA patients. Among several tools that can measure mental health status and PROs, SF-36, VAS, PGA, HADs and HAQ-DI are the most commonly used measurements in rheumatology studies. However, it is still a challenge to choose the standard measurement tool to assess mental health within the limited time constraint in outpatient departments. There are observational studies looking at the cognitive function in RA patients taking a TNF-i. Further observational studies for early detection of anxiety and depression in RA patients using web-based questionnaires would be of help for both patients and clinicians. Regarding anti-rheumatic therapies, there is a growing body of research studies looking at the effect of bDMARDs on depression and cognitive function in RA patients. However, to differentiate between the affective and biological nature of depression in RA is an area that still needs more research studies.
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